Amphiphilic block copolymers promote gene delivery in vivo to pathological skeletal muscles.
We reported that amphiphilic block copolymers hold promise as nonviral vectors for the delivery of plasmid DNA, ranging from 4.7 to 6.2 kb, to healthy muscle for the production of local or secreted proteins. To evaluate the efficiency of these vectors to deliver large plasmid DNA molecules to pathological muscles, plasmid DNAs of various lengths were complexed with Lutrol or poloxamine 304 and injected intramuscularly into dystrophic muscles. Lutrol-DNA and poloxamine 304-DNA complexes promoted gene transfer into muscles of the naturally occurring mouse model for DMD (mdx) in a dose- and plasmid DNA size-dependent manner. For small plasmid DNAs encoding reporter genes, this improvement over naked DNA was smaller in mdx than in the wild-type control strain. By contrast, Lutrol enabled us to deliver the large plasmid (16.1 kb) encoding the rod-deleted dystrophin in mdx mouse muscle, whereas the same amount of naked DNA did not lead to dystrophin expression, under the same experimental conditions. Lutrol-treated mdx mice showed the production of dystrophin in large numbers of muscle fibers. More importantly, we also found that expressing dystrophin with Lutrol led to restoration of the dystrophin-associated protein complex. Thus, we conclude that block copolymers constitute a novel class of vectors for the delivery of large plasmid DNA not only to healthy muscles but also to pathological muscle tissues.